Purpose: Dermatologists recognize the role of primary care clinics where 6-7% of visits are for skin complaints and are seen by primary care physicians (PCPs). Previous studies investigated PCPs' competency in dermatology but few studies investigated PCPs' knowledge and self-perception of competency in dermatology which is the main aim for the current study. Methods: A cross-sectional study was conducted and 40 PCPs were recruited from nine randomly selected clinics in Aden, Yemen during April-May 2014. Findings: The majority (47.5%) of PCPs perceived their competencies in diagnosing and treating skin diseases as average. There were no significant differences in classification scores of skin lesions among PCPs by self-perception competency group "Good, Average, Bad". Half of the PCPs identified correctly that topical antifungal monotherapy is superior to topical antifungal/corticosteroid combinations for the treatment of fungal skin infections. Only 12.5% of PCPs correctly identified that glucocorticoids are not the first-line treatment for anaphylactic reactions. Proper knowledge in allergy and skin infections seems to be associated with higher ability to classify skin lesions (p < 0.05). Implications: self-perception of competency was not associated with higher ability to classify skin lesions. PCPs need continuing medical education to improve their knowledge in dermatology. 
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PUBLIC INTEREST STATEMENT
Competent physicians feel confident about their own ability to manage health problems and have adequate level of knowledge to diagnose and treat such health problems. We studied how primary care physicians (PCPs) assess their own competency in diagnosing and treating the common skin diseases in Aden, Yemen and how this affects their ability to classify skin lesions. We also assessed their knowledge regarding the common skin diseases seen in primary care clinics in Aden. Our study shows that self-perception of competency was not associated with higher ability of classifying skin lesions and that PCPs were not properly prepared to manage the common skin diseases in Aden. Our findings call for providing continuous medical education for PCPs in skin diseases.
Introduction
Primary care physicians (PCPs) represent the backbone of any health care system as they provide the basic health services demanded by the majority of patients. While the majority of ambulatory patient visits are seen by PCPs, it is estimated that 6-7% of all these visits are for dermatologic complaints (Ahiarah, Fox, & Servoss, 2007; Bruner & Schaffer, 2012; Federman & Kirsner, 2000; Ramsay & Fox, 1981) and about a quarter of all patients seen in primary care settings will present with skin lesions at some point during their life (Bruner & Schaffer, 2012; Federman & Kirsner, 2000) . Not surprisingly, however, 60% of all these visits are seen by non-dermatologists (Ahiarah et al., 2007; Federman & Kirsner, 2000; Ramsay & Weary, 1996) and this figure is even expected to increase (Ramsay & Weary, 1996) .
The competency of non-dermatologists to diagnose and treat skin diseases is a concern to many health professionals and was studied extensively (Ahiarah et al., 2007; Al-Hoqail, Gad, & Crawford, 2001; Chen, Bravata, Weil, & Olkin, 2001; Federman & Kirsner, 2000; Federman, Reid, Feldman, Greenhoe, & Kirsner, 2001; Feldman, Fleischer, Young, & Williford, 1999; McCarthy, Lamb, Russell, & Young, 1991; Ojeda & Graells, 2011; Pariser & Pariser, 1987; Ramsay & Fox, 1981) . Consequently, correct diagnosis and treatment of skin lesions by PCPs is essential to reduce patients' referrals to dermatologists, prevent misdiagnosis and its impact on patient's health, increase trust and satisfaction of patients in the competency of PCPs and overall performance of the health care system and possibly reduce the cost of health care. Previous studies have evaluated the effect of university-based residency programs on training PCPs in the diagnosis and treatment of skin diseases (Al-Hoqail et al., 2001; Cohen et al., 2012) , measured the impact of short interventional educational courses on the diagnostic and therapeutic abilities of PCPs in skin diseases (Ahiarah et al., 2007; Al-Hoqail et al., 2001) , analyzed the diagnostic accuracy between dermatologists and PCPs regarding skin diseases (Chen et al., 2001; Corbo & Wismer, 2012) , and other studies even compared the time spent during evaluation of patients' condition between dermatologists and PCPs (Feldman et al., 1999) .
All these approaches evaluating the competency of PCPs against dermatologists in the diagnosis and treatment of skin diseases represent the important role played by PCPs in the management of dermatologic diseases and the fact that many patients seek medical care at primary care settings for a variety of health problems including those related to the skin. However, PCPs' self-perception of competency in dermatology and how it affects their diagnostic and therapeutic skills and referral frequency to a dermatologist was not evaluated.
To our best knowledge, only one study evaluated PCPs' self-perceptions of their bedside skills and competencies in dermatologic diseases (Hussain, Hafiji, Stanley, & Khan, 2008) . Evaluating PCPs' knowledge in dermatology and preparing a continuing medical education course to target the gaps identified will be a cost-effective and important step in preparing competent PCPs. The aim of this study was to evaluate self-perception and attitudes of PCPs toward their competencies in diagnosing and treating skin diseases and to identify misconceptions among PCPs related to common skin diseases and therapeutic drugs frequently prescribed for skin complaints.
Methods

Study design and settings
A cross-sectional study was conducted in Aden governorate, a Southern seaport of Yemen, which divided administratively into eight districts. Among all public primary care clinics in Aden (N = 15), a random sample of nine clinics was selected using a random number table (Scheaffer, Mendenhal, & Ott, 1996) . All PCPs working in the selected clinics were invited to participate, study aims were explained to all participants and data were gathered using a self-administered anonymous questionnaire distributed during April and May, 2014. The questionnaire required no more than 10-15 minutes to be completed. The first and third authors (SOB and MB) paid several visits to approach PCPs at their convenient time, in order to maximize participation and to collect the completed questionnaires. The study protocol was approved by the ethical research committee at Aden University Faculty of Medicine and Health Sciences.
Study instruments and variables
The scope and type of questions were selected based on the study objectives, the authors' own experience in primary care clinics, and a review of the literature and established treatment guidelines. The authors took into consideration the most common dermatologic diseases in these clinics and the most frequently prescribed therapies for skin diseases (unpublished data). The questionnaire was independently reviewed by a panel of three experts who were not involved in the study: two dermatologists and one epidemiologist. The questionnaire was consequently modified according to the experts' recommendations and was pilot tested on a sample of 10 PCPs working in a clinic other than the study sites. No changes were made to the questionnaire after the pilot testing.
The final version of the questionnaire consisted of eighteen questions divided into three sections: socio-demographics, attitudes and perceptions, and knowledge. Five questions on a five-point Likert scale (Very good, Very bad) were used to assess PCPs' self-perception of their competency in diagnosing and treating skin diseases, frequency of referral to a dermatologist (always, never), and attitudes toward quality of care at private clinics (strongly agree, strongly disagree). Self-perception of competency was assessed by PCPs' self-evaluation of their clinical skills in dermatology, how confident they feel when diagnosing a patient with skin manifestations and prescribing a treatment. Assessment of knowledge was divided into five questions about allergy, treatment of anaphylaxis, skin infections, and differentiation between primary and secondary skin lesions with "true", "false", or "do not know" as possible answer choices.
Respondents' ability to differentiate between primary and secondary skin lesions was assessed. Respondents were provided with a description of 10 common skin lesions and were asked to classify each condition into primary or secondary lesion. Each correct answer was given a score of 1 and 0 for a wrong answer. A score of 10 indicates that the respondent was able to classify all skin lesions correctly.
Data analysis
Outcome variables were: (1) ability to classify skin lesions summarized as average score, and (2) selfperception of competency classified into three categories: good, average (neither good nor bad), and bad. Because the data violated the normality assumption, Mann-Whtiney U (2 groups) or KruskalWallis (>2 groups) testes were used to test group differences in knowledge scores. Quantitative variables were transformed into categorical variables when appropriate in order to compare the test scores among categories. Chi-squared (χ 2 ) test was used to test the associations among categorical variables. All tests were two-tailed and p < 0.05 was considered statistically significant. Data were analyzed using SPSS v19 (IBM: Armonk, New York).
Results
Among the 50 questionnaires distributed, 40 were completed and returned representing a response rate of 80%. The mean age (SD) of the sample was 39 (7.4) years, 85% being females, with a mean (SD) of 12.36 (6.7) years of clinical experience. Table 1 presents selected characteristics of the sample. Table 2 presents PCPs' self-perception of competency in dermatology. Fifteen PCPs (37.5%) perceived their ability to diagnose skin diseases as very good/good and 16 (40.0%) PCPs perceived their ability to treat skin diseases as very good/good. All PCPs referred a patient with skin manifestations to a dermatologist at some point during their clinical practice, 3 (7.5%) PCPs always referred a patient with skin manifestations to a dermatologist and 12 (30%) usually do so. Two-thirds of PCPs believe patients receive better medical care at private clinics than public clinics (Table 2 ). PCPs who believed that patients receive better medical care at private clinics than public clinics referred patients more frequently to a dermatologist than those who did not believe so (χ 2 = 4.952, DF = 1, p = 0.026). The average score of PCPs' ability to classify skin lesions was 7.48 (±1.2) (out of 10). Ability to classify skin lesions was not related to highest educational level or years of clinical experience (p = 0.41 and p = 0.69 respectively). We were unable to investigate the effects of training in dermatology and gender on the ability to classify skin lesions due to small cell size. PCPs who perceived their ability to diagnose and treat skin diseases as good had higher average classification scores of skin lesions than those who perceived their ability to diagnose and treat skin diseases as bad, this difference was not statistically significant (p = 0.53). However, our results show a significantly higher average score of classifying skin lesions among those identified topical antifungal monotherapy as superior to a combination therapy for fungal skin infections (p = 0.018). PCPs who correctly answered daily antihistamines cannot prevent atopic dermatitis were able to classify skin lesions significantly better than those who had wrong answers to this question (p = 0.018).
Discussion
Self-perception and self-assessment may not necessarily correlate always with clinical competency (Evans, McKenna, & Oliver, 2002) . In our study, there was no relationship between ability to classify skin lesions and PCPs' self-perception of competency in dermatology. These findings are consistent with previous studies. For example, Tracey, Arroll, Barham, and Richmond (1997) found a poor correlation between general practitioners' self-evaluation and their test scores which consisted of true and false question style similar to the one used in our study. Edwards, Matthews, Matthews, et al. (1998) found that PCPs were able to assess their knowledge correctly if the relevant questions based on patients' needs were asked. The majority of PCPs in our study evaluated their competencies as average, followed by good and fewer numbers evaluated their competencies as bad. Our results are comparable to previous findings from a study assessing self-perceptions of competency among physicians providing immunization in Riyadh City, Saudi Arabia. In this study, 67.3% of participants evaluated themselves as average, 30.7% as excellent, and 2% as poor immunization providers (AlRukban et al., 2005) .
Misconceptions encountered during the practice of dermatology were detected in our sample. It is known that epinephrine is the essential medication for anaphylaxis (Kemp, Lockey, Simons, & World Allergy Organization ad hoc Committee on Epinephrine in Anaphylaxis, 2008; Sheikh, Shehata, Brown, & Simons, 2009; Simons et al., 2011 ; Working Group of the Resuscitation Council (UK), 2008). While being recommended as a third-line therapy for anaphylactic reactions (Santos & Lack, 2013) , glucocorticoids (e.g. hydrocortisone) are often inappropriately administered as a first-line therapy instead of epinephrine (Choo, Simons, & Sheikh, 2012) . The administration of glucocorticoids for anaphylactic reactions in clinical practice is increasing (Santos & Lack, 2013) and our respondents are no exception in which the majority (87.5%) gave positive answers to the question concerning the use of glucocorticoids as a first-line therapy for anaphylactic reactions. We believe this is what they also practice. This reflects the level of knowledge among PCPs regarding the pharmacologic mechanisms and therapeutic benefits of each medicine which need to be emphasized in medical schools' curricula and during clinical training. The use of topical antifungal/corticosteroid combinations has been debated in the literature. Based on a review of the literature and authors' experience, it is better to avoid unnecessary use of this combination unless otherwise indicated (e.g. severe inflammatory reactions) as they may decrease local immunity and prevent elimination of infectious agents (Erbagci, 2004; Fox, 2008) . Non-dermatologists were more likely to prescribe anti-infective/corticosteroid combinations than dermatologists (Smith, Fleischer, & Feldman, 1998) and in our study 50% of PCPs erroneously answered antifungal/corticosteroid topical combinations are superior to antifungal monotherapy for the treatment of skin infections. Interestingly, the same figure (51.6%) of topical corticosteroids prescription was reported in northern Palestine (Sweileh, 2006) . More than one-third of respondents in our sample erroneously answered that daily antihistamines can prevent atopic dermatitis (AD) episodes. Although antihistamines are widely prescribed to AD patients, the evidence behind their therapeutic efficacy is low (Buddenkotte, Maurer, & Steinhoff, 2010) .
This study comes with limitations. First, using multiple-choice questions to assess ability to classify skin lesions can be less accurate than showing actual photos for skin lesions for evaluating clinical skills. However, multiple-choice questions provide ease in comparing previous studies and in statistical analysis (Al-Hoqail et al., 2001) . Second, the relationship between higher classification ability of skin lesions and proper knowledge of AD and treatment of fungal skin infections could be biased due to unknown confounders. However, we believe that proper knowledge in allergy and skin infections are associated with better identification of skin lesions but we are unable to give exact reasons behind this association.
Conclusions
In Aden governorate, there was no relationship between ability to classify skin lesions and PCPs' selfperception of competency in dermatology. PCPs were not properly trained to diagnose and treat skin diseases. Dermatologic training and curricula at medical schools need a comprehensive evaluation. Continuous medical training in dermatology for PCPs, specialization degree programs such as diplomas and master's need to be established. When effectively applied, such programs can improve clinical skills and management of PCPs in dermatology.
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